Cyclosporine A nephrotoxicity studied by the combined application of kidney cell lines, hepatocytes, and endothelial-platelet cocultures.
Established renal epithelial cell lines of human, pig, and dog origin (293, LLC-PK1, MDCK) were examined in terms of nephrotoxicity and ability to biotransform cyclosporine A (CsA). All three cell lines exhibited a comparable concentration dependent cytotoxicity to CsA treatment. Alterations in cell function included a decreased transport of lysine, an inhibition of growth, and an activation of lysosomal and mitochondrial activity as indicated by the increased uptake of neutral red (NR) and increased reduction of the tetrazolium dye MTT at 1-6 microM CsA. Increased leakage of lactic dehydrogenase and activities of gamma-glutamyl transpeptidase (GGT) and N-acetyl-beta-D-hexosaminidase were observed at 48 h and 12 microM CsA. A discrimination between CsA and the less nephrotoxic cyclosporine-(CsH) was shown for DNA synthesis and NR uptake. The contribution of extrarenal parameters on kidney cell function was studied by the addition of medium from hepatocytes exposed to CsA to the kidney cell lines. A more potent inhibition of DNA synthesis and enhanced reduction of MTT resulted than by addition of equimolar CsA directly to the kidney cells. These data indicate that hepatocyte constituents present in the medium due to CsA treatment affect kidney cell function; additionally, the presence of CsA metabolites may contribute to the CsA-induced nephrotoxicity. The vascular nephrotoxicity induced by CsA, an increased deposition of platelets in the renal arterioles, was mimicked by cocultures of endothelial cell monolayers and platelets. CsA increased the aggregability and adherence of platelets to the endothelial cell monolayers, whereas CsH had no effect.